Objective: Arthroscopic surgery is one of the most common surgical procedures in orthopedic surgery. Post-surgery weight gain is one of the most important factors that affects the functional outcomes of arthroscopic surgery. This study investigated the effect of changes in the body mass index (BMI) in the period after arthroscopic surgery and the potential impact of these changes on functional outcomes. Methods: One hundred-sixty four patients (knee and hip arthroscopy patients) were evaluated retrospectively. Changes in the BMI and functional scores of the patients between the preoperative period and first, third, and sixth months postoperatively were compared. Results: The mean age of the patients was 36.03 (15 -64) years, and the mean follow-up was 14.2 months (6 -29) months. Postoperative increases in the BMI values in the first, third, and sixth months were statistically significant in the three groups of patients (i.e., meniscal pathology, ligament pathology, and intra-articular hip pathology) (p < 0.001). The correlations of the BMI and functional score changes in the intra-articular hip pathology (hip arthroscopy) (p = 0.564), meniscal pathology (p = 0.854), and ligament pathology groups (p = 0.908) were not statistically significant. Conclusion: Patients may gain weight following arthroscopic surgery of the knee and hip. Orthopedic surgeons should keep this issue in mind and educate patients about how to prevent potential weight gain to ensure it does not adversely affect functional outcomes.
Introduction
Arthroscopic intervention is one of the most common surgical procedures in orthopedic practice [1] [2] . Following arthroscopic surgery, patients may gain weight due to postoperative immobilization. This post-surgery weight gain can affect functional outcomes because obesity increases the complications, morbidities and mortalities after the surgery [1] [2] . In the literature, this affect has been mentioned for the trauma and hip arthroplasty patients and obesity patients had increased vascular, immunologic and pulmonary complications after the surgery [3] [4] . The aim of this study was to evaluate postoperative body mass index (BMI) changes in patients who underwent arthroscopic surgery and the effects of these changes on the functional outcomes of the patients.
Methods
The study consisted of 594 patients (147 knee, 111 shoulder, 17 hip, 8 ankle, and 3 elbow arthroscopies) who were treated in two different clinics between October 2010 and May 2013. There was no postoperative mobilization restriction in the shoulder arthroscopy group, so they were excluded. The ankle and elbow arthroscopy cases were also excluded due to a low number of cases, as it would not have been possible to analyze them statistically. The final study included 164 knee and hip arthroscopy patients who underwent surgery for meniscal, ligament, and intra-articular hip pathologies.
The patients' preoperative functional joint scores, heights, weights, and BMI values were obtained from their medical records. In the postoperative period, the functional outcomes were objectively scored and recorded. In the functional assessment, the International Knee Documentation Committee (IKDC) score was used for meniscus injuries, the Lysholm knee score was applied for ligament injuries, and the Harris hip score was used for hip joint diseases. Lysholm and IKDC scores are scales that range from 0 to 100 and 80 -100 score means perfect result, 60 -79 score means good, 40 -59 score means moderate and <40 score means poor result. In the postoperative first, third, and sixth months, the functional outcomes and BMI changes were measured and recorded.
Statistical evaluation forgroup comparisons was performed with SPSS v16. The data were measured by Chisquare, Tukey's, Bonferroni and ANOVA tests.
Results
The study consisted of 164 patients (77 meniscal injury group, 70 ligament injury group and 17 hip arthroscopy group) who were underwent arthroscopic surgery.
Of the 164 patients, 96 (58.5%) were men, and 68 (41.5%) were women. The mean follow up was 14.2 (6 -29) months. According to a chi-square test, the sex distribution was not different between the knee and hip patient groups (p > 0.05). The mean age of the patients was 36.03 (15 -64) years. The mean age of the patients in the meniscus and ligament injury groups was 40.9 (15 -64) and 30.5 (17 -63) years, respectively. The age distribution of the two groups was similar (Tukey's test, p > 0.05). The mean age of the hip arthroscopy patient group was 36.76 (23 -62) years ( Table 1) .
Seventy-seven (46.9%) of 147 knee arthroscopy cases had meniscal injuries, and the remaining 70 (42.6%) had cruciate ligament injuries. Sixty-four of the 77 patients with a meniscal injury were treated with debridement, and 13 meniscal tears were repaired. In the cruciate ligament injury group, all the cruciate ligaments were reconstructed using hamstring autografts. None of the 17 (10.3%) hip labrum tears were repaired. All were debrided.
Preoperatively, the mean BMI of the study groups was 25.29. In the postoperative first, third and sixth months, the BMIs of the study groups were 25.59, 25.68, and 25.72, respectively. The postoperative increase in the BMI was statistically significant (repeated ANOVA, p < 0.001). To evaluate the BMI changes in each group, the Bonferroni test was used. The BMI increased significantly between the preoperative and postoperative periods in the meniscus group (p < 0.001). However, the BMI changes between the first, third, and sixth postoperative months were not significant (p > 0.05).
In the ligament-injured group, the changes in the BMI were significant between the preoperative period and the three postoperative periods (p < 0.001). The BMI changes between the first and sixth (p = 0.005) and third and sixth (p = 0.011) postoperative months were significant (p = 0.04). However, the changes in the BMI between the first and sixth months were not significant (p = 0.912).
The changes in the BMI in the hip arthroscopy group between the preoperative period and the postoperative periods were significant (p < 0.001). The changes in the BMI between the first month and both third and sixth postoperative months were significant (p = 0.003).
The correlation between changes in the BMI and the functional outcomes of the arthroscopy patients in the postoperative sixth month were evaluated using a one-way ANOVA test. When the functional outcomes of each group were compared, there was no correlation in any of the groups: hip arthroscopy group, p = 0.564; meniscus injury group, p = 0.854; and ligament injury group, p = 0.908.
In the study, 110 (67.07%) of the 164 patients had a mean postoperative rehabilitation period of 13.7 (min 2-max 45) days, and the remaining patients had no rehabilitation. According to the results of Spearman's analysis, there was no correlation between the rehabilitation period and BMI changes in the rehabilitation group (p = 0.844).
With regard to postoperative weight bearing on the operated extremity, there were no postoperative differences in the BMIs of the three groups.
Discussion
Arthroscopic interventions are common surgical procedures in orthopedic practice [1] [2]. Many factors influence the postoperative functional outcomes of the surgery, but the main factor is immobilization-induced weight gain [3] - [9] . After hip and knee arthroscopy, as in lower extremity surgeries, the patient's body weight can affect weight-bearing joints, healing, and outcomes [10] . In non-obese patients, many factors can trigger postoperative obesity [3] - [7] . The present study included only weight-bearing lower extremity cases (i.e., not shoulder and elbow injuries).
A previous study of the relationship between the BMI and functional outcomes in 1090 partial meniscectomy cases reported a reverse relation between functional outcomes and obesity [7] . In an 11-year follow-up study of 121 patients who had undergone arthroscopic, interventions, obese patients had lower SF-36 and WOMAC scores than non-obese patients [8] . In the present study, the patients' weights increased significantly after the lower extremity arthroscopic interventions. However, the results revealed no correlation between the BMI changes and functional outcomes. Similar results were reported in two recent studies, which found that obesity did not affect the functional outcomes of patients following arthroscopic treatment of anterolateral ankle impingement and hip arthroscopy [11] [12] .
Postoperative physiotherapy and rehabilitation are well-known methods to enhance functional outcomes in the postoperative period by aiding the patient's recovery and preventing gaining weight [13] . In the present study, 110 (67.07%) of the 164 patients had postoperative rehabilitation. The results revealed no correlation between the rehabilitation period and BMI changes in the rehabilitation group.
This study has some limitations. It was a retrospective study, and the sample size was relatively small. Patients with ankle and elbow injuries had to be excluded due to the low number of cases. None of the patients required labrum repair, which might affected mobilization and potentially increased the BMI. Despite not affecting the mobilization abilities of the patients, the present study showed that arthroscopic surgery on weightbearing lower extremities was a risk factor for weight gain.
Knee and hip arthroscopy patients may gain weight following surgery. Patients should be informed preoperatively about this possibility. Diet regulation or postoperative modifications could be used to prevent excess weight gain. Although the limited increase in the BMIs did not affect functional outcomes, weight gain has other undesirable effects on health. These can be prevented by dietary management following surgery.
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